Substrate recognition ability differs among various prokaryotic tRNase Zs.
There exists a significant difference in pre-tRNA preference among prokaryotic tRNase Zs. This is an enigma, because pre-tRNAs should form the common L-shaped structure and tRNase Zs should form the common structure based on the alphabeta/betaalpha-fold. To address this issue, we examined six different eubacterial and archaeal tRNase Zs including two newly isolated tRNase Zs for cleavage of 18 different pre-tRNA substrates. Two Thermotoga maritima, one Thermus thermophilus, one Bacillus subtilis, one Thermoplasma acidophilum, and one Pyrobaculum aerophilum enzymes were tested. To our surprise, the newly isolated proteins T. maritima and T. thermophilus showed the weak tRNase Z activity, even though their primary amino acid sequences are, on the whole, quite different from those of the typical tRNase Zs. We confirmed that substrate recognition ability is quite different among those tRNase Zs. In addition, we found that the optimal conditions as a whole differ significantly among the enzymes. From these results, we provided several clues to solve the enigma by showing the potential importance of the 74th-76th nucleotide sequence of pre-tRNA, the flexible arm length of tRNase Z, the divalent metal ion species, and the histidine corresponding His222 in T. maritima tRNase Z.